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PREFACE 


Thin  report  is  as.  example  of  an  operations -type  application 
of  the  results  of  two  OCD  Research  sponsored  studies. 

It  demonstrates  the  possibility  of  generating  planning-  and 
operationally-oriented  data  through  rearrangement  of  research 
data  to  meet  the  specific  needs  of  an  operational  study. 

Also  this  report  provides  a  usable  data  input  to  the  Five  City 
Study. 


John  F.  Christian 
Research  Analyst 


PROBABILITY  OF  EFFECTIVE  POST -ATT ACT  FIRE  FIGHT ISO 

IN  WILDLANDS 

fry 

Craig  C.  Chandler,  U.  S.  Forest  Sarvica 
Mark  J.  Schroeder,  U.  S.  Weather  Bureau 


In  the  event  of  nuclear  attack,  thermal  radiation  from  nuclear  weapoaa 
say  start  fires  over  large  areas  of  the  United  States.  The  potential 
of  such  fires  to  cause  material  damage  and  loss  of  life  in  cities  is 
ohvlous.  In  rural  aad  wildland  areas  they  will  destroy  crops  and  other 
natural  resources.  They  may  disrupt  communication,  power  transmission, 
and  transportation  networks,  and  produce  sufficient  snoke  to  eliminate 
visual  navigation  or  reconnaissance  capability  by  aircraft.  This  paper 
presents  an  assessment  of  the  wildland  fire  threat  and  suggests  the 
probable  effectiveness  of  conventional  fire  fighting  forces  in  materially 
reducing  the  damage  from  post-attack  firea  in  wildlands. 

The  behavior  of  outdoor  fires  is  primarily  determined  by  weather  conditions 
and  by  the  type  end  amount  of  flammable  fuel.  A  previous  pair  of  studies 
conducted  by  the  Forest  Service  for  the  Office  of  Civil  Defense  determined 
the  weather  conditions  necessary  fer  the  Initiation  and  npread  ef  wildland 
fires,!/  end  the  frequency  of  these  "burning  indexes"  by  months  for 
selected  locations  throughout  the  United  Statee.-'  The  data  which  follow 
have  been  obtained  directly  from  these  two  studies. 

Under  certain  conditions  wildland  fuels  will  not  sustain  Ignition  from 
the  radiant  fluxes  associated  with  nuclear  explosions.  Under  slightly 
different  conditions,  ignition  will  occur,  but  the  resulting  fires  will 
not  spread  and  will  go  out  by  themselves  unless  the  weather  becomes  more 
favorable  for  combustion.  And  if  fire  weather  is  critical,  the  initial 
fires  will  spread  so  rapidly  as  to  overwhelm  conventional  fira  defenaaa. 

But  within  these  limits  there  is  a  broad  spectrum  of  waather  and  fuel 
situations  where  organized  fire  control  efforts  can  b«  expected  to  result 
in  a  significant  reduction  in  post-attack  fire  damage  to  both  natural  and 
man-made  resources.  Table  1  presents  the  probability  that  each  of  those 
burning  conditions  will  be  found  on  any  given  day  in  any  section  of  the 
United  States  vhero  there  are  sufficient  natural  fuels  to  permit  fire 
spread.  Fuel  classification  maps  are  not  available  for  many  sections  of 
the  United  States.  In  some  sections,  particularly  the  Southwest,  the 


1/  Chandler,  C.C.,  T.C.  Storey,  and  C.D.  Tangren.  Prediction  of  Fire 
Spread  Following  Huclear  Explosions,  U.S.  Forest  Service  Research 
Paper  PSW-5,  1963. 

J If  Schroeder,  M.J.  and  other#.  Synoptic  Waathar  Types  Associated  With 
Critical  Fire  Weather.  Pacific  Southwest  Forest  Range  Experiment 
Station.  Unnumbered  Report.  1964. 


wiivucT  if  CvoducivS  to  fire  ipresu  but  fuels  ere  scanty. 


Table 


j.  raiuci 


represent  the  effects  of  veather  alone,  and  hence  are  censervatlve  in 
their  estimate  of  "safe"  conditions.  The  classes  in  Table  I  are  defined 
as  follows: 


Fire  Out  (FO) :  Sustained  ignitloi  in  natural  fuels  will  not  occur. 

Mo  Spread  (MS):  Sustained  ignition  will  occur,  but  the  resulting 

fires  will  not  spread  beyond  the  radius  of  initial 
ignition  and  will  go  out  by  themselves  unless  the 
weather  becomes  more  favorable*  for  combustion . 
Actionable  (Act.):  Fires  will  start  and  spraad  but  tbslr  intensity 

and  rate  of  spread  will  bs  such  that  successful 
control  efforts  are  possible. 

Critical  (C) :  Fire  spread  and  intensity  will  bs  such  that  successful 

control  efforts  are  unlikely. 

Ths  critsris  for  the  non-ignition  and  "no  spread"  valuas  were  determined 
;*.n  reference  (1).  The  criteria  for  "critical"  fire  weather  were  determined 
from  the  opinions  of  experienced  firs  weather  specialists  and  represent 
the  conditions  under  which  existing  wildland  fire  control  organisations 
experience  difficulty  in  controlling  normal  peacetime  fires.  Unlike  the 
"Fire  Out"  and  "Ho  Spread"  categories,  which  were  determined  objectively, 
the  distinction  between  "actionable"  and  "critical"  la  baaed  on  judgment. 

A  massive  coordinated  firefighting  operation  may  be  successful  in  saving 
a  particular  strategically  Important  structure  or  installation  under  even 
the  most  adverse  weather  conditions.  But  we  fesl  it  unlikely  that  a 
significant,  overall  reduction  in  post-attack  fire  damage  can  be  achieved 
under  conditions  vhare  peacetime  fires  srs  touch-and-go . 

The  probabilities  in  this  and  the  follovlmg  tables  ware  obtained  fron  the 
probabilities  at  individual  stations,  sad  thsre  art,  of  courss,  differences 
between  stations  aven  within  a  region.  These  variations  are  not  prssentsd 
in  this  short  paper  but  can  be  obtained  from  the  original  data. 

Some  fires  occurring  under  "no  spread"  csndltions  will  also  need  fire 
control  action,  for  they  will  persist  to  spread  and  do  damage  if  the 
weather  following  the  nuclear  attack  changes  for  ths  verse.  Table  II 
presents  the  probability  that  firefighting  efforts  will  be  both  necessary 
and  effective  on  fires  resulting  from  a  _uclear  sxr.iosiosi. 

Lastly,  Table  III  presents,  for  the  United  States  as  a  whole  ths  probabili¬ 
ties  that  organized  wildland  fire  control  efforts  will  bs  either  unnecessary, 
effective,  or  futile. 

These  tables  can  be  used  in  several  ways  for  defense  planning.  They  apply 
directly  to  the  affects  of  a  single  vsspoa.  For  example,  if  a  nuclear 
weapon  were  to  ba  txploded  near  Portland,  Oragon,  in  August,  there  is  a 
30X  probability  that  ths  adjacent  forests  wsuld  not  bs  ignited  at  all, 
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a  45X  chance  that  fires  would  start  and  {.mediately  spread,  but  only 
2  chances  in  iOG  chat  fires  would  be  violent  enough  to  defy  organised 
firefighting  efforts. 

Because  weather  patterns  will  vary  within  a  region  at  any  gi/ea  tine 
the  tables  may  also  be  used  (less  reliably)  to  predict  the  ffects  ef 
multiple  strikes  and  to  determine  the  probable  need  f  e  control 

forces.  For  example,  only  one  third  of  the  strikes  in  Northeastern 

United  States  In  September  can  be  expected  t#  result  in  wildland  fires 
requiring  organized  fire  control  action. 

Looking  at  the  problem  from  the  opposite  viewpoint  the  probability  of 
being  able  to  minimise  fire  damage  may  be  obtained.  £y  summing  the 
probabilities  for  "Fire  Out",  "Ne  Spread",  and  "Actionable"  categories 
in  Table  I,  this  Information  may  be  obtained  by  regioas.  And  for  the 
continental  United  States  it  may  be  obtained  from  Table  III  by  adding 
the  probabilities  for  categories  A  and  B.  For  example,  in  August,  the 
probability  of  being  able  to  minimize  fire  damage  in  the  continental 
United  States  is  .27  plus  .59  or  .86. 
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PROBABLE  FIRE  BEHAVIOR 
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I./  Regional  boundaries  are  described  in 
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PROBABLE  NEED  FOR  AND  EFFECTIVENESS  OF  WILDLAND  FIREFIGHTING 
CONTINENTAL  IJ.  S.  (unweighted  average) 
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